Air pollution in Czechoslovakia is a very grave health and economic problem. Unfortunately it is only since 1950 that hygienists, specialists in meteorology, agriculture and forestry and economic authorities have been paying attention to it. Air pollution has been increasing together with the development of industry and in some areas it has reached a serious level. Large power stations, cement works, metallurgical plants and open-cast mines with their burning dumps, and in recent years also chemical plants, are the main sources of air pollution. The main pollutants are smoke and sulphur dioxide, cement and metallic dust and, in the vicinity of some plants, nitrogen oxides, hydrogen sulphide, carbon disulphide, chlorine, fluorine, arsenic, &c.
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At first attention was paid to the amount and nature of the pollutants. One of the worstaffected areas is the region of North-Western Bohemia with its open-cast mines, large power stations and chemical industry, and the region of Ostrava with mines, metallurgical works and chemical industry. Other areas with their specific pollutants were examined.
It is very difficult to obtain proof of the harmful effect of air pollution on health when the concentrations of the pollutants are relatively low. It is particularly difficult in the case of adults who are exposed to many other factors. For this reason we have concentrated our attention on the child population. One of the first observations was made in the region of Ostrava; it was found there that the number of children affected by foreign bodies in the eye (often with resulting conjunctivitis) rises in proportion to the dustfall.
Later we carried out a three-year investigation of the health of children aged 7 to 12 years in one small industrial town with great dustfall from iron works and cement plants in a place where temperature inversions are common. The dustfall is enormous there, and averages 8,220-10,960 mg/sq.m/day; the ultraviolet radiation is decreased by as much as 50-60 % as compared with the surrounding country. Children from a nearby place with a relatively clean atmosphere were taken as controls and we tried to select those living in similar social conditions, especially as far as housing and nutrition were concerned.
In children in the polluted areas physical development was retarded and hemoglobin concentration and colour index were decreased. There was no variation in the erythrocyte counts. The anemias were of hypochromic type and they were no occasional finding, as similar results have been obtained in many other places. The degree of hypochromia depends directly on the dust concentration in the atmosphere. It is interesting that the phenomenon is reversible. When the affected children come into a clean atmosphere for one to two months, their hemoglobin levels rise rapidly and the normal values persist for two or three months after their return to the polluted atmosphere. For this reason, in many places with severe air pollution whole classes and schools are sent to areas with clean air for one to two months' stay with normal teaching.
It was also shown that in children the levels of alkaline phosphatases are elevated due to the lack of ultraviolet radiation; this phenomenon is especially noticeable in the summer (not in winter and spring when the lack of solar radiation is common in Czechoslovakia). Another change was found in the values of serum proteins, i.e. a lower albumin-globulin ratio as a consequence of the increased values of globulins.
Recently we have begun to investigate the situation in North-Western Bohemia where, besides high concentrations of smoke, relatively high concentrations of sulphur dioxide are also found. In this area, two years ago, in the vicinity of an old-style power station with low chimneys, the SO2 concentrations increased enormously and even reached concentrations as high as 40 mg/ cu.m. This led to acute intoxication of people living in the neighbourhood. The situation in this industrial area is complicated by the fact that this region is often affected with fogs of the London type with visibility decreased to a few metres; during the night temperature inversions near mountains result in the accumulation of large quantities of sulphur oxides. Neighbouring forests of several thousand hectares in area have been devastated. In a smaller town, situated partly in a plain and partly on a hillside over the inversion, children have been affected by the relatively high concentrations of SO2 (sometimes even exceeding 1 mg/cu.m) during the day at school (situated on the lower level), and at night in the dwellings (situated on the hill-side). In these children we have found increased erythrocyte counts (up to 6,000,000) and microcytosis. Four groups of children have been comparedtwo from a region with clean air (Libechov, Duba) and two from localities with high SO2 concentrations (Kopisty, Litvinov) (Table 1) . While the hiemoglobin concentrations are practically the same, the erythrocyte counts are significantly higher and the colour index lower; .the mean corpuscular volume is also smaller in the localities with high SO2 concentrations. Table 1 shows the situation in 1962; the same situation was ascertained in 1961, 1963 and 1964 , each year 200 children beingexamined on the average.
In the areas with high concentration of smoke we have begun to investigate the so-called bone age in children. Figs 1 & 2 show X-rays of hand and wrist in boys aged 7 years and of average stature for their age. The boy with advanced skeletal maturation is from a place where the air is clean; the boy with less advanced maturation is from a place with high air pollution. The X-rays are, of course, only an example of the differences ascertained and have no absolute validity. In the two communities concerned, climatological, social (especially housing) and nutritional conditions were the same. It is naturally not possible to state that in all children living in clean air skeletal maturation is more advanced than in the children living in an atmosphere with a high concentration of smoke. In both groups of children the bone age is to a considerable extent dependent on the height. However, where the growth level is the same, the average bone age of the children from a polluted atmosphere is retarded by about one year compared with children living in a clean environment. This investigation continues.
In Slovakia, in the vicinity of an aluminium plant, high concentrations of fluorine have induced destruction of vegetation and fluorosis in the cattle. The fluorosis has appeared even in children and for this reason it was decided to remove the two most affected communities from the endangered area.
In the course of the last year we have begun to study the health of children living in the vicinity of several large chemical plants. In one case a small community is affected with a considerable amount of nitrogen oxides and carbon disulphide. In about one-half of the children methmemoglobin levels were found to be elevated to 3-5 %, the physiological level being 1%. We intend to pay special attention to this finding, in the light of new observations of Stokinger and his collaborators who have shown that this phenomenon can be explained by deficiencies in the enzyme system (Mountain 1963 , Stokinger & Mountain 1963 . In another case we are following up children in an area polluted by a mixture of carbon disulphide and hydrogen sulphide.
In the vicinity of a power station using brown coal with a relatively high content of sulphur (3-5%) and arsenic (up to 0 -I%), arsenic concentrations as high as 70 ,ug/cu.m have been found, the average value being 15-30 pg/cu.m.
Bees have died out long ago, in recent years cattlecalves and pigsare also dying out and abortions are frequent (in addition to those caused by Brucella abortus). In the main, the whole environment including water, soil and vegetation has a raised concentration of arsenic. In the inhabitants of the communities affected an elevated amount of arsenic in hair and nails can be found and a preliminary retrospective investigation has shown a high number of premature deliveries and monsters. It is not possible to draw any definitive conclusions in this respect. As arsenic is mostly bound to fly-ash (up to 80%) we try to diminish the amount of fly-ash by a system of mechanical and electrostatic separators.
A similar situation is being investigated in the environment of a copper smelting plant, severely contaminated with arsenic and sulphur oxides.
Beside these local and specific investigations we have started long-term research on the morbidity and mortality in the region of North-Western Bohemia where the incidence of chronic bronchitis is high even in school children. We have also started an investigation of the relationship between the occurrence of carcinogenic substances in the atmosphere and the incidence of bronchogenic carcinoma in Prague, Kladno and Plzen. In order to test some of our findings, e.g. changes in the blood picture, serum proteins, &c., we are carrying out experiments on the long-term effects of S02 on animals (rabbits, guinea-pigs and rats). In our first experiments we used 30-40 mg S02/cu.m, but in later, long-term experiments we used 3-4 mg S02/cu.m. Administration of SO0 produces a statistically significant rise in the serum protein level in rabbits, particularly on account of raised globulins or a-globulins. When investigating immunoreactivity in rabbits immunized with human serum we found a lower number of precipitins, especially precipitins of anti-a2-globulins, as compared with controls. The red blood cell pictures in animals are similar to our findings in children. We are paying special attention to the study of some enzyme systems in animals chronically exposed to poUutants.
In one of our experiments with guinea-pigs we have found elevated levels of transaminases, especially of the type G-O (glutamic and oxaloacetic acid).
Ourmeteorologists areinvestigatingthediffusion of pollutants from large sources and are trying to deduce methods and formulb for computing concentrations of the pollutants on the basis of simple measurements of the diffusion parameters by means of standard apparatus suitable for large scale use. Great attention is also being paid to the derivation of a suitable formula for the calculation of smoke-plume rise.
Both present and expected results of our investigations are not only of theoretical value, but are also of use in practice as forming the basis for a number of legislative and technical measures aimed to reduce air pollution to tolerable levels. We cannot yet present concrete evidence of success. But new great power stations are already provided with mechanical and electrostatic separators and with chimneys 200 metres high. A systematic investigation is also being carried out on the problem of the removal of sulphur oxides, and on the questions of new technology.
